Lack of terminally differentiated tumor-specific CD8+ T cells at tumor site in spite of antitumor immunity to self-antigens in human metastatic melanoma.
Activation of CTL-mediated antitumor immunity to self-epitopes expressed by neoplastic cells is thought to be prevented, at any stage of tumor progression, by tolerance mechanisms. In contrast, in 74 American Joint Committee on Cancer stages I-IV melanoma patients, we found that development of lymph node metastases is a key event triggering CD8(+) T-cell-mediated immunity to self-epitopes encoded by melanocyte differentiation antigens. This was shown by the increased peripheral precursor frequency to Melan-A/Mart-1, gp100, and tyrosinase epitopes in stage III and IV compared with stage I and II patients, and by accumulation of functional memory T cells directed to Melan-A/Mart-1(26-35) in tumor-invaded lymph nodes. However, in tumor-invaded lymph nodes of most patients, CD8(+) T cells directed to melanocyte differentiation antigens or to tumor-restricted antigens (MAGE-3 and NY-ESO-1 epitopes), showed a CCR7(+) CD45RA(+) CD27(+) CD28(+) perforin(-) "precursor" phenotype. Only in 7 of 23 cases antigen-specific CD8(+) T cells in invaded lymph nodes showed a predominant CCR7(-) CD45RA(-) CD27(+) CD28(-) perforin(+) "preterminally differentiated" phenotype. In the latter subset of patients, by immunohistochemistry in lymph node lesions, we found that CD8(+) T lymphocytes intermingling with the neoplastic tissue expressed a CCR7(-) CD45RO(+)/RA(-) phenotype, whereas CD4(+) lymphocytes did not infiltrate the tumor. Furthermore, perforin and granzyme B were expressed on a higher fraction of the CD8(+) cells surrounding the invading tumor compared with the lymphocytes infiltrating the neoplastic tissue. In addition, no evidence for tumor regression was found in such metastatic lesions, as documented by absence of neoplastic cell necrosis or apoptosis. These data indicate that neoplastic cells in the lymph nodes and/or increased tumor burden in metastatic disease activate CD8(+) T-cell-mediated antitumor immunity to self-epitopes. However, the paucity of terminally differentiated CD8(+) T cells at tumor site suggests that immunotherapy strategies may require not only the boosting of tumor immunity, but also effective means to promote CD8(+) T-cell differentiation in the neoplastic tissue.